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1 7 APR 1980

Honorable Pierre S. DuPont
Governor of Delaware
Dover, Delaware 19901

Dear Governor DuPont:

Inclosed is the Phase I Inspection Report for Edgemoor Reservoir in

New Castle County, Delaware which has been prepared under authoriza-
tion of the Dam Inspection Act, Public Law 92-367. A brief assessment
of the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Edgemoor Reservoir, a high hazard potential

structure, is judged to be in good overall condition. However, the
capacity of the reservoir is not adequate to contain the selected
design storm of one-half of the Probable Maximum Precipitation. To

insure adequacy of the structure, the following actions, as a minimum,
are reconmended to be undertaken within six months from the date of
this report:

a. The reservoir surface should be maintaiped at or below

Elevation 82.0 to allow adequate surcharge storage for the design

storm.

b. Consideration should be given to the installation of an

audible high stage warning system to alert operating personnel of

extreme high reservoir elevations.

c. An emergency action plan should be developed which outlines

actions to be taken by the owner to minimize the downstream effects of
an emergency. This plan should include an effective warning system.

d. The bushes and trees growing on the interior slope of the

embanlment should be removed. Gaps and spaces left in the masonry
joints by the removal of the vegetation should be sealed.

e. The portion of the crest and interior slope which was damaged
during the construction of the telemeter should be repaired.
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f. The broken pipe located along the interior slope near the
northern end of the reservoir should be removed. The hole left in the
embankment by the removal of the pipe should be filled with compacted
earth.

g. A regular maintenance program should be established which
would include, but not be limited to, removal of brush from the
interior and exterior slopes and repair of the masonry lining on the

interior slope as required.

A copy of the report is being furnished to Mr. James Wilson III,

Delaware Department of Natural Resources and Environmental Control,
the designated State Office contact for this Program. Within five
days of the date of this letter, a copy will also be sent to

Congressman Thomas B. Evans. Under the provisions of the Freedom of
Information Act, the inspection report will be subject to release by
this office, upon request, thirty days after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia, 22161 at
a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementa-
tion of the recomendations made as a result of the inspection. We

accordingly request that we be advised of proposed actions taken by

the State to implement our recommendations.

Sincerely,

1 Incl JAMES G. ZON
As stated Colonel, Corps of Engineers

District- E

Copies Furnished., r [I

Mr. James Wilson III, Acting Secretary 9 TA

Department of Natural Resources and nzamouced

Environmental Control Justif ieatt

Edward Tatnall Bldg.
Dover, DE 19901 By

Mr. William R. Ratledge, Director
Division of Soil & Water Conservation - - -.. , -

DDNR & EC
Dover, DE 19901DIt



EDGEMOOR RESERVOIR (DEOOO12)

This dam was inspected on 20 September and 11 October 1979 by O'Brien

and Gr EnierIcudrcontract to the U.S. Army Engineer

AcPublic Law 92-367.

EdgeoorReservoir, a high hazard potential structure, is judged to be
igodoverall condition. However, the capacity of the reservoir is

ntadequate to contain the selected design storm of one-half of the
Probble aximum Precipitation. To insure adequacy of the structure,
tefollowing actions, as a minimum, are recommuended to be undertaken
wihnsix months from the date of this report:

a. The reservoir surface should be maintained at or below
Elevation 82.0 to allow adequate surcharge storage for the design
storm.

b. Consideration should be given to the installation of an
audible high stage warning system to alert operating personnel of
extreme high reservoir elevations.

c. An emergency action plan should be developed which outlines
actions to be taken by the owner to minimize the downstream effects of9 an emergency. This plan should include an effective warning system.

d. The bushes and trees growing on the interior slope of the
embankment should be removed. Gaps and spaces left in the masonry
joints by the removal of the vegetation should be sealed.

e. The portion of the crest and interior slope which was damaged
during the construction of the telemeter should be repaired.

f. The broken pipe located along the interior slope near the
northern end of the reservoir should be removed. The hole left in the
embankment by the removal of the pipe should be filled with compacted
earth.

g. A regular maintenance program should be established which
would include, but not be limited to, removal of brush from the
interior and exterior slopes and repair of the masonry lining on the
interior slope as required.

APPROVED :,--X. Ot 2'--K 4 .
Colonel, Corps of Engineers
District Engineer

DATE: ///IL(/k
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Engineers, Washington, D.C.
20314. The purpose of a Phase I Investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment of the general
condition of the dam is based upon available data and visual inspections. Detailed
investigation, and anlayses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of a Phase I
Investigation; however, the investigation is intended to identify any need for such
studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection along
with data availabe to the inspection team. It is important to note that the condition
of a dam depends on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition of the dam at
some point in the future. Only through continued care and inspection can there be
any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spillway Test
flood is based on the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. The test flood provides a
measure of relative spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.



PHASE I REPORT

NATIONAL DAM INSPECTION PROGRAM *

Name of Dam: Edgemoor Reservoir Dam A"(DE 00012)
State Located: Delaware
County Located: New Castle
Stream: Offstream Shellpot Creek
Coordinates: Latitude 390 45.4', Longitude 750 31.3'
Dates of Inspection: September 20, 1979 and October 11, 1979

ASSESSMENT

Based on visual observations made during the dates of the inspection, infor-
mation provided by the Delaware Department of Natural Resources and Environ-
mental Control (DNREC), and conversations with the Owner's representative,
Edgemoor Reservoir Dam (owned by the Wilmington Suburban Water Company) is
considered to be in overall good condition.

Edgemoor Reservoir is an offstream impoundment located approximately 1,000
feet west of Sheilpot Creek and 300 feet east of the corporate boundary of the City
of Wilmington, Delaware. The dam is a homogeneous earth embankment aligned in a
circular vconfiguration in plan so that the dam completely encloses the reservoir.
The circularNlength of the embankment is approximately 1,760 feet and the
maximum height is about 17 feet. The interior slope of the embankment is lined
with concrete and stone masonry. The reservoir functions as a water supply
i.poundment for the Wilmington Suburban area.

The selected design storm for this Small size, High hazard dam is 50 percent of
the Probable Maximum Precipitation (PMP). The reservoir is capable of retaining
approximately 88 percent of the design storm without overtopping of the embank-
ment. The initial reservoir level was taken as Elevation 82.3, which is shown as the
flow line elevation on Figure 3 (one foot below the top of dam). The design storm
would overtop the embankment by approximately 1.7 inches. Therefore, the flood
storage capacity of the reservoir is inadequate for retaining the design storm.

Recommendations and remedial measures which should be initiated in the near
future are as follows:

a. Facilities

1. The vegetation growing on the interior slope of the embankment
should be removed. Gaps and spaces left in the masonry joints by the removal of the
vegetation should be sealed.

- ii -



2. The portion of the crest and interior slope which was damaged during
the construction of the telemeter system should be repaired.

3. The broken pipe located along the interior slope near the northern end
of the reservoir should be removed. The hole left in the embankment by the
removal of the pipe should be filled with compacted earth.

b. Operation and Maintenance Procedures

1. A regular maintenance program should be established which would
include, but not be limited to, removal of brush from the interior and exterior slopes
and repair of the masonry lining on the interior slope as required.

2. The reservoir surface should be maintainej at or below Elevation 82.0
to allow adequate surcharge storage for the design storm.

3. Consideration should be given to the installation of an audible high
stage warning system to alert operating personnel of extreme high reservoir
elevations.

4. An emergency action plan should be developed which outlines actions
to be taken by the owner to minimize the downstream effects of an emergency.
This plan should include an effective warning system.

O'BRIEN & GERE ENGINEERS, INC.

Date: IO~
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

EDGEMOOR RESERVOIR DAM
INVENTORY NUMBER - DE 00012

SECTION I

PROJECT INFORMATION

1.1 General

a. Authority. This report is authorized by the Dam Inspection Act, Public
Law 92-36, and has been prepared in accordance with contract # DACW 61-78-C-
0052 between O'Brien & Gere Engineers, Justin & Courtney Division and the United
States Army Corps of Engineers, Philadelphia District.

b. Purpose of Inspection. The purpose of this inspection is to evaluate the
structural and hydraulic condition of Edgemoor Reservoir Dam and appurtenant
structures and to determine if the dam constitutes a hazard to human life or
property.

1.2 Project Description (Based on information obtained from the Delaware
Department of Natural Resources and Environmental Control (ONREC) Dover,
Delaware).

a. Description of Dam and Appurtenances. Edgemoor Reservoir Dam is a
homogeneous earth embankment aligned in a circular configuration in plan so that
the dam completely encloses the reservoir (refer to Plate 2 in Appendix E). The
circular length of the embankment is approximately 1,760 feet and the maximum
height is about 17 feet. The side slopes are 1.5 horizontal and 1 vertical (1.5H:lV)
and the crest of the dam is 11 feet wide.

The interior slope is protected by a 12-inch thick layer of concrete from
the toe of the dam to Elev. 77.3 and by an 18-inch thick layer of stone masonry from
Elev. 77.3 to Elev. 80.3. The slope protection for the original embankment
terminated at Elev. 80.3 and the top of the dam was at Elev. 82.3. However, in
1942, the storage capacity of the reservoir was increased by raising the top of the
embankment to Elev. 83.3 and increasing the normal pool level from Elev. 79.3 to
Elev. 82.3. The interior slope protection was extended to Elev. 81.6 by means of a
12-inch thick layer of stone masonry, then to the crest of the dam with a 12-inch
thick, vertical, stone masonry wall (refer to Plate 3 in Appendix E). The original
crest of the dam was graded to the top of the wall with compacted fill on an
approximate slope of 7H:IV.

The reservoir has a maximum pool diameter of 559.6 feet. The floor of
the reservoir is surfaced with a 3-inch thick layer of concrete which is underlain by( a 16-inch thick layer of puddle or compacted material. The reservoir floor is

- 1-



excavated into natural ground so that the exterior ground surface is several feet
above the reservoir floor.

There is no spillway provided for this structure. A 16-inch diameter pipe
is provided as an outlet for water supply and reservoir drawdown. Water is also
pumped into the reservoir from Stanton Reservoir through this pipe during periods of
low demand.

b. Location. Edgemoor Reservoir is an offstream impoundment located
approximately 1,000 feet west of Shellpot Creek and 300 feet east of the corporate
boundary of the City of Wilmington, Delaware. The reservoir is shown on the USGS
Quadrangle entitled, "Wilmington North, Delaware-Pennsylvania" at coordinates N
390 45.4', W 750 31.3'. A regional location map of Edgemoor Reservoir is included
as Plate 1 in Appendix E.

c. Size Classification. Edgemoor Reservoir Dam has a maximum height of
about 17 feet and a maximum storage capacity of approximately 82 acre-feet. The
dam is classified in the Small size category since it is less than 40 feet high with a
storage capacity of less than 1,000 acre-feet.

d. Hazard Classification. There are several buildings between Edgemoor
Reservoir and Shellpot Creek. A failure of the embankment could cause floodwaters
to be directed toward Shellpot Creek, resulting in extensive property damage and
probable loss of life. Therefore, the dam is classified in the High hazard category.

e. Ownership. Edgemoor Reservoir Dam is owned by the Wilmington
Suburban Water Company, 3219 Philadelphia Pike, Claymont, Delaware, 19703.

f. Purpose of Dam. The dam was originally constructed to impound a water
supply for the Pennsylvania Railroad. The reservoir currently supplies water for the
Wilmington Surburban area.

g. Design and Construction History. The dam appears to have been designed
in 1905 by the original owner, the Pennsylvania Railroad, and constructed shortly
thereafter. The storage capacity was increased by raising the top of the dam in
1942. This work was apparently performed by the Pennsylvania Railroad. The
Wilmington Suburban Water Company purchased the dam and reservoir in 1956.

h. Normal Operating Procedures. According to Mr. Pete Sheats, the
Purification Superintendent for the Wilmington Suburban Water Company, the
reservoir water supply fluctuates, dependent upon the water demand. Water is
pumped into the reservoir during periods of low demand and withdrawn from the
reservoir to the water supply system during periods of high demand.

1.3 Pertinent Data (Based on information obtained from DNREC).

a. Drainage Area. The drainage area to Edgemoor Reservoir is identical to
the maximum pool surface area. The drainage area is 5.6 acres.
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b. Discharge at Dam Site. No spillway is provided for this dam. Discharge
capabilities are restricted to the drawdown and water supply pipes. A 16-inch
diameter pipe provides the only outlet for the reservoir.

c. Elevation (feet above MSL).

Normal Pool (from 1942 drawing) 82.3
Maximum Pool of Record 82.3
Top of Dam 83.3
Minimum Reservoir Floor 66.3
Maximum Reservoir Floor 68.3

d. Reservoir Length (feet).

Normal Pool 560
Maxirlrn Pool 560

e. Storage (acre-feet).

Normal Pool 76.5
Maximum Pool 82.1

f. Reservoir Surface Area (acres).

Normal Pool 5.6
Maximum Pool 5.6

g. Dam.

Type Earth
Length 1,760 feet
Height 17 feet
Crest Width 11 feet

1.5H:1V (interior)
Side Slopes 1.5H:1V (exterior)
Zoning None
Impervious Core None
Cutoff None
Grout Curtain None

h. Spillway.

None

i. Outlet Works.

Type 16-inch diameter pipe
Closure 16-inch sluice gate approximately

20 feet from the toe of the
exterior slope.

Access The gate is located beneath a
metal plate in the ground.

Regulating Facilities The sluice gate may be operated by
a hand wheel.

-3-



SECTION 2

ENGINEERING DATA

2.1 Design

a. Data Available. The engineering data made available by the Delaware
DNREC consisted of the following two drawings:

1. Edgemoor Reservoir Plan and Cross-sections (1905).
2. Edgemoor Reservoir Proposed Increase in Capacity (1942).

These drawings appear as Figures 2 and 3 in Appendix E of this report.

b. Design Features. The principal design features for this structure are
shown on the drawings in Appendix E and are described in Section 1.2.a of this
report.

2.2 Construction

Edgemoor Reservoir Dam appears to have been originally constructed about
1905. The storage capacity appears to have been increased by raising the crest of
the dam around 1942. No information relative to the actual construction of the dam
is available.

2.3 Operation

According to the Owner's Representative, a telemetric water level reader
continously records the reservoir surface elevation and the data is monitored 24
hours a day.

2.4 Evaulation

a. Availability. The limited information available was provided by DNREC.

b. Adequacy. The information made available by DNREC, conversations
with the Owner's representative and observations made during the field investigation
provided adequate data for a Phase I evaulation.

c. Validity. There appears to be no reason to question the validity of the
data obtained from DNREC.

-4-
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. Field inspections of Edgemoor Reservoir Dam took place on
September--U"T-779 and October 11, 1979. At the time of the inspections, the
reservoir water surface was approximately 4 feet below the crest of the dam. No
underwater areas were inspected. The observations and comments of the field
inspection team are in the checklist which is Appendix B of this report. The
appearance of the facility indicates that the dam and its appurtenances are
marginally maintained.

b. Dam. On the date of the initial inspection, the exterior slope was
concealed by a thick cover of vegetation. After the initial inspection, the
vegetation on the exterior slope was cleared and a second inspection was performed.
The crest and exterior slope of the embankment appear to be in good condition.
There are no signs of seepage or slope instability along the length of the
embankment.

On the date of the inspection, trees and bushes were observed growing
from the masonry joints on the interior slope of the embankment above the reservoir
surface. The roots of these trees and bushes have created gaps and spaces in the
masonry joints.

A portion of the crest and interior slope toward the southern part of the
embankment is in a state of disrepair. According to Mr. Sheats, the Owner's
Representative, this damage occurred during the installation of the telemetric
device.

Several saturated areas were observed near the exterior toe of the
embankment during the inspection. However, these areas appeared to be a result of
surface runoff rather than seepage through the embankment.

c. Appurtenant Structures. The 16-inch diameter pipe, through which all
inflows and outflows occur, is located through the base of the embankment and
could not be inspected. A broken pipe extends abcve the reservoir surface along
the interior slope near the northern end of the reservoir. This pipe creates a
potential seepage path through the embankment. According to the Owner's
Representative, this pipe supplied water to a nearby shop which is no longer
occupied.

d. Reservoir Area. The concrete surfaces of the reservoir bottom and the
interior slope below Elev. 77.3, and the stone masonry of the interior slope between
Elevations 77.2 and 79.3, were submerged at the time of the inspection. Therefore,
their condition could not be determined. The stone masonry slope above the
reservoir surface appears to be in good condition, except for the gaps caused by the
growth of vegetation.

e. Downstream Channel. Discharge from the reservoir takes place through
the 16-inch diameter water supply pipe. Shellpot Creek, the nearest stream, is
approximately 1,000 feet to the east of Edgemoor Reservoir Dam.

• ::-5-



SECTION 4

OPERATIONAL FEATURES

4.1 Procedures

According to the Owner's representative, the reservoir water surface elevation
fluctuates in response to the water demand. During periods of low demand, water is
pumped into Edgemoor Reservoir from Stanton Reservoir by means of a 16-inch
diameter pipe. During periods of high demand, water is withdrawn from Edgemoor
Reservoir to the water supply system through the same 16-inch diameter pipe.

4.2 Maintenance of Dam

No maintenance program has been established for Edgemoor Reservoir Dam.
The exterior slope of the embankment had been cut prior to the second inspection.
However, prior to this year, the embankment had not been maintained for a long
period of time.

4.3 Maintenance of Operating Facilities

According to the Owner's representative, the water supply and drawdown gates
are operated periodically.

4.4 Description of Warning Systems in Effect

No official flood warning systems are in effect at this site.

4.5 Evaluation of Operational Adequacy

A regular maintenance program should be established which would include, but
not be limited to, removal of brush from the interior and exterior slopes and repair
of the masonry lining on the interior slope as required.

Consideration should be given to the installation of an audible high stage
warning system to alert operating personnel of extreme high reservoir elevations.
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SECTION 5

HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Edgemoor Reservoir has a maximum pool surface area of
about 5.6 acres, a maximum storage capacity of about 82 acre-feet, and a drainage
area equal to the maximum reservoir surface area. There is no spillway provided for
this structure.

Emergency drawdown of the reservoir can be accomplished by discharging
through the 16-inch diameter water supply pipe.

b. Experience Data. According to the Owner's representative, the reservoir
water level is measured and recorded continuously by a telemetric device. The
telemeter is monitored 24 hours a day. The maximum pool elevation recorded in the
last 20 years is approximately one foot below the crest of the dam (Elev. 82.3). The
Owner's representative stated that the water supply system is capable of drawing
approximately 8 million gallons a day (mgd) from the reservoir. Therefore, the
reservoir could be completely drawn down in about 3 days.

c. Visual Observations. The 16-inch diameter pipe provides the only outlet
from the reservoir. The pipe could not be inspected and it could not be determined
if the pipe is susceptible to blockage.

d. Overtopping Potential. Edgemoor Reservoir Dam has no spillway and is
isolated from surface runoff. Therefore, a design storm was selected for analysis
rather than a Spillway Design Flood. The recommended design storm for a Small
size, High hazard dam ranges from 50 percent of the Probable Maximum Precipi-I
tation (PMP) to the full PMP. Due to the limited storage capacity and wide flood
area, the selected design storm was 50 percent of the PMP.

Neglecting reservoir drawdown capabilities, Edgemoor Reservoir Dam can
retain approximately 88% of the design storm with the initial reservoir surface
Elevation at 82.3 prior to overtopping of the embankment.

e. Drain System Adequacy. The design storm (50 percent of the PMP) would
overtop the embankment by approximately 1.7 inches. Therefore, the flood storage
capacity of the reservoir is inadequate for retaining the design storm. Based on a
drawdown capability of 8 mgd, the reservoir could be drawn down 1.7 inches from
maximum pool in less than an hour (refer to Appendix C for computations).

-7-



SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. There is no evidence of slope instability or excessive
settlement of the embankment. The vegetation growing from the interior slope
could create seepage paths through the embankment. Continued growth of this
vegetation could lead to deterioration of the embankment.

b. Design and Construction Data. Edgemoor Reservoir Dam appears to have
been constructed in general conformi ance with the available design drawings. The
drawings do not indicate the composition of the embankment material.

c. Operating Records. Records of operation are maintained at the treat-
ment plant which is located approximately 200 feet east of the dam.

d. Post Construction Changes. The top of the dam was raised from
Elevation 82.3 to Elevation 83.3 about 1942 to increase the storage capacity of the
reservoir. This was accomplished by extending the stone masonry one toot
vertically above the existing crest and grading the crest up to the top of the
masonry wall.

e. Seismic Stability. Edgemoor Reservoir Dam is located in Seismic Zone 1
on the "Seismic Zone Map of Contiguous States." A dam located in Seismic Zone 1
is generally considered to be safe under expected earthquake loadings in this zone if
it is stable under static loading conditions. Based on the field inspection, Edgemoor
Reservoir Dam appears to be stable for static conditions.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety. The visual observations and review of available information
indicate that Edgemoor Reservoir Dam is in good condition.

The selected design storm for this dam is 50 percent of the PMP. The
reservoir is capable of retaining approximately 44 percent of the PMP prior to
overtopping of the embankment. The design storm would overtop the embankment
by approximately 1.7 inches. Therefore, the flood storage capacity of the reservoir
is inadequate for retaining the design storm.

b. Adequacy of Information. The information provided by DNREC, conver-
sations with the Owner's Representative, and observations made during the field
investigation provided adequate data for a Phase I investigation.

c. Urgency. The remedial measures recommended in Section 7.2 should be
implemente in the near future.

d. Necessity for Further Investigation. No further investigations are con-
sidered nec-essary at this time.

7.2 Recommendations and Proposed Remedial Measures

a. Facilities

1. The bushes and trees growing from the interior slope of the embank-
ment should be removed. Gaps and spaces left in the masonry joints by the removal
of the vegetation should be sealed.

2. The portion of the crest and interior slope which was damaged during
the construction of the telemeter should be repaired.

3. The broken pipe located along the interior slope near the northern end
of the reservoir should'be removed. The hole left in the embankment by the
removal of the pipe should be filled with compacted earth.

b. Operation and Maintenance Procedures

1. A regular maintenance program should be established which would
include, but not be limited to, removal of brush from the interior and exterior slopes
and repair of the masonry lining on the interior slope as required.

-9-



2. The reservoir surface should be maintained at or below Elevation 82.0
to allow adequate surcharge storage for the design storm.

3. Consideration should be given to the installation of an audible high
stage warning system to alert operating personnel of extreme high reservoir
elevations.

4. An emergency action plan should be developed which outlines actions
to be taken by the owner to minimize the downstream effects of an emergency.
This plan should include an effective warning system.
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SITE GEOLOGY

EDGEMOOR RESERVOIR DAM

Edgemoor Reservoir Dam is located in the Lowlands Section of the Piedmont
physiographic province. Bedrock at the site is the Paleozoic Wilmington Complex
which is composed of banded gneiss and prominent amount of gabbro, amphibolite
and granite.

These metamorphic and igneous rocks have differentially weathered in situ such
that their character varies from a hard rock mass to a soil-like material.
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